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Status of Flood MappingStatus of Flood Mapping

Most FIRMs out-of-date
100-year flood misunderstood
Flood forecasts site-specific
No maps associated with forecasts



Project GoalsProject Goals

Pilot a Method to produce and deliver 
Forecast Flood Maps in near-real-
time 
Apply state-of-the-art models, data, 
and software
Develop cooperative relationship 
with National Weather Service to 
develop operational tools



DescriptionDescription

NWS flow forecasts fed to hydraulic model

Model results to GIS

GIS products to internet map serving 
software

Near-real time 



NEW Technology/Data/ModelsNEW Technology/Data/Models

New data types: LIDAR very high accuracy 
digital elevation data
– +/- 15cm (claimed) vertical accuracy; 

<$500/mi2; raster, generally dense data
New hydraulic models: Robust 2-D Finite 
Difference 
– Accurate, very stable

New technology: Interactive Internet Map 
Serving
–multi-scale, multi-resolution; scalable 

symbology





USGS Virtual DeforestationTerrapoint Virtual Deforestation



NEW Technology/Data/ModelsNEW Technology/Data/Models

New data types: LIDAR very high accuracy digital 
elevation data
– +/- 15cm (claimed) vertical accuracy; 

<$500/mi2; raster, generally dense data
New hydraulic models: Robust (Semi-implicit) 2D 
FE & FD 
– Accurate, very stable

New technology: interactive Internet Map Serving
– multi-scale, multi-resolution; scalable 

symbology



Project Model:  TrimR2D Project Model:  TrimR2D 

Developer: Vincenzo Casulli, Univ. Of Trento

Solves:  shallow-water equations
Method: semi-implicit, semi-lagrangian, 
finite difference
Survey-wide license acquired for newest 
version, UnTrim



Some Numerical Properties Some Numerical Properties 

Unstable terms (gravity wave in 
momentum, transport in continuity) 
treated implicitly for stability
Staggered grid allows for semi-implicit, 
semi-explicit solution formulation
Solved by preconditioned conjugate 
gradient method
Properly accounts for positive and zero 
depths 



Model ValidationModel Validation

Uniform Flow (Manning’s 
equation) 
Extreme conditions (Dam 
Break)
Real transient conditions 
(Chattahoochee River)



Uniform FlowUniform Flow

Rectangular flume 
4m width x 1000m long
Channel slope is 0.005
Model is 6 by 1001 
cells
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Laboratory Dam BreakLaboratory Dam Break
(U.S. Army Corps of Engineers)(U.S. Army Corps of Engineers)

1.219m wide rectangular flume
Dam is 45.72m from outflow boundary
Flume slope is 0.005
Dam is explosively removed
Time period of 240 seconds



Dam Break Animation Dam Break Animation 



Chattahoochee RiverChattahoochee River
(U.S. Geological Survey)(U.S. Geological Survey)

Reach is from Littles Ferry Bridge to 
GA Highway 141 (15 kilometers)
Time period is March 22-23, 1976 
(2250 minutes)
Two peaks occur, broad and sharp



Hydrograph at GA Highway 120Hydrograph at GA Highway 120



ChattahoocheChattahooche River AnimationRiver Animation



Model Validation SummaryModel Validation Summary

Friction effects handled appropriately
Doesn’t crash easily
Wets and dries cells easily
Compares well with measured data for real 
rivers
DEM data should work well for grids



Snoqualmie River CalibrationSnoqualmie River Calibration

28 kilometer reach; steep upstream
Four boundary condition sites
– 3 inflow hydrograph boundary conditions
– 1 outflow stage boundary condition

Calibrated/Verified with 10-year RI floods
– Calibration; single peak
– Verification; multiple peaks

USACOE HWM data for 5 sites



•Calibration (11/86)

•10yr RI

•+ 0.7 m at station 22

•-0.5 m at station 14

•Validation (12/75)

•10yr RI

•+ 0.7 m at station 22

•-0.2 m at station 14





NEW Technology/Data/ModelsNEW Technology/Data/Models

New data types: LIDAR very high accuracy 
digital elevation data
– +/- 15cm (claimed) vertical accuracy; 

<$500/mi2; raster, generally dense data
New hydraulic models: Robust 2-D Finite 
Difference 
– Accurate, very stable

New technology: Interactive Internet Map 
Serving
–multi-scale, multi-resolution; scalable 

symbology























OnOn--going Workgoing Work

Additional validation--pressure 
transducers in flood plain
Univ. of WA collaboration
– 2-D validation methods
– Continuous modeling (UnTrim; pseudo FE)
– Improved precip and hydrologic models

National Weather Service 1-D vs 2-D 
comparison 
Flood Hazard Map Modernization
Research vs Operational (NWS) Tools


